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r^ll TV ^ ^l'S 7l7l -g-g- ^-^H^ _n ale-g-^- 7 H^ 

^ ^Jl^- %±3,*\, ^1 t^a^JMH ^^^^ nfls 

wis il^o S «Ei s]*Hi tfl^- ^H* ^ 

W -g^Hr ^ ^HJf» falcfo], HD^- 

MPEG NTSC^" MPEG , ^ *1*> *|-=4fl<H - 

£ 3 

HD, SD, 4^1^ 
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{Apparatus for transcoding video} 

£ l£r <a^^l ^ ^-Jisf- ^ l-s-s. 

£ 2^ £ ^ofl 4€- ^-^Sr #*]^ ^ 

5L 4^b ^- w]^^. ^H]«-olH HD ^fla.^ -g^-fr SD ^ w. # 

£ 5^ £ 2^ ul^^. -as^^ -g^ 

£ 6a, £ 6b^ »|3S #41=- -fi-*§# ^*Rr <i« i<y ^<*\ 

100, 200 : £\if- oflasl 101,201 : ofl2.e] °I ^ *fl °1 

102 : l^iil t^scl 103 : *]t]$L t]3.tf 

104 : t]3.xy\ 105 : *)t)SL ^\^z]]o] ^e)«- 

202 : <ffl3i:i 203 : VLC^- 

300 : *)k\SL 400 : = 2fl<9 *DS3| 
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500 : t-S^- ^eM^i tIH^- 



700 : DMA^ 



800 : iiM ^lE^lo]^ 




<16> -g- TV 3Efe ^ 71 7l -§--§- -£-o)ofl ^ ^o.^, 

s.*] s.^ 13]^^:* 7>^lfe (Moving Picture Experts Group ; MPEG) i 
m^-g- cfA] cfs app.c>| ^*Kr ^^(transcoding) 

<17> ^ e ^*1H wj^^u)- ^cl^ ^ ^ ^ -g-^-g; #o]7l 

MPEG-f-4 ^ ^SL^-7l# A>-g-§>ji ojcf. s.^r] oj-^sj ulM #e|HH a] 

c]iL 3^, 3^ ifl ^(ofl, pip), «}^J2_ 3^, £ 

$ tj-^ 0.^.0] ^A^flxl^A] B-^ tijE^-O. 7 ].^- MPEG 

rf^- ^€-^1 71^ ^ ^^sj- « 0 V^#o] iL^^cf. o-|e± d\)s_^ 

JPEG( Joint Photographic Coding Experts Group) ti lS WEG y] 

M ^r#7iq-, c^lH Tgiscl^ tq^ifi #^o] DVCdigital video) 5. 

^-§- MPEG alM iI^o S ^^fTlM-, a^r -Iis)-^ ^| HDCHigh Definition)^ 
MPEG wlS ^S^^r 7-1 s}-^^ SD( Standard Definition)^- MPEG w]e o. s 
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<is> £ 1^ <U^9l ^€ ^ , t]is^(io) 

2f 3151^-^(20)3. ^^cf. 

<19> #7) ^S^^-(IO)^- w] rq J2. Hll ae^| °] ^ «>o> 7 >^ z]o] C]3^ 

(Variable Length Decoding ; VLD)SKr VLD^-(ll), <%7] VLD€ SA>o] 
(XT) ^ °^>Sr( Inverse Quantized ; IQ)*Kr ^ 0 J=^>^(12), ^ 

°J=*r3^ Da Tll^r* ^ d l^r ^ ^^(Inverse Discrete Cosine Transform ;• 
IDCT)*Kr IDCW13), #7) IDCT€ r^o)^ -g-2}<y tiH^* 3*}^ 7> 

^71(14), 7>^7l (14)^1 -g-3<9 JSL^ *l#*Rr ^5.^(15), 

#7) iflS.Sl(15H ^-71 VLW11)<M -g-*]<y 

S-*)^ iL^-g: ^*Jtr ^ #7l 7RV7] (14)3. #^*Rr -g-*]<y 
(16), m ^7} 7>a>71(14)^ ^5r» ^#*Hr 

iflJL3l(17)S T^€t*. 

< 20 > ^-71 <as^-^-(20)^ ^-71 ^=7^(10)^ #^ cf€- €$*r7] 

^tr 3A3>|, ^-71 ^S.e)(17)^ #SH*1 -§-^°J iL#€ 3H£l# «fl 

##71(21), ^>7l ##71(21)5} DCT^-^r DCT-¥-(22), #7l DCT^-(22H 

^ DCT€ 3l^r« ^WRr °^>SH-(23) , #7l #;*>3^ DCT Tfl^l- 7>^ z]°l 
3*3 (Variable Length Coding ; VLC)*Hr VLW24), <#7) Q*}^ DCT Tfl^l- 
IQsRr 10^(25) , ^-7] ICpf(25HH IQ€ 31^* IDCT^Rr IDCT^-(26), <#7] 
IDCPf-(26HH IDCT^ $l°]^S* -gr^'S c)He1« 7^71(27), # 

7} 7}*V7] (27)^1 #3* -g-^ iL#* 31 *A nfls.e|(28), ^"71 pflS-Sl 
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(28H ^H^H j^o. ^. 7l ^-A> 7l( 2i)^ 7>a>71(27) 

S- #^Rr -g-*]^ l±#Jf(29)S ^^t}. 
<2i> o]^ ^-o] £ ld\]x) «-(l0)^l VLD^UD^r ^^tt 

alEAE^f 7>^^o] ^is^o} -g-^i^ ^Ei, <#*}5}- tk, DCTCDiscrete 
Cosine Transform) Tll^S £-e)tr ^ -g-*j<y «jB](MV)^ -g-^^ Ji#^-(16)S. # 
^^VJl, <#7}£}- & ^ DCT 711^ IQ^-(12)S. #^tri=f'. ^-71 IQ^(12)^r #7} 
DCT n^rWr 1H1 ^ ^ <#7}:5|-*H IDCT^-(13)S. #^^>J1, #7) I DCT 

^(13)^ ^ «£* r 3-€ DCT T^l^l- IDCT^H A^7}(U)S. 

tjs^(10)7} iJiaHSl MPEG-2 *)t\SL tlaci^ #7] IDCT^dS)^- MPEG-2 
4l^(syntaxHl #71] 8*8 M IDCT» 

^■7) IDCW13)* ^€ 3H^7} I zitfls. c]i#eflol ^ 

*r flfe ##tr ^HoluL, B, P -g-^J^ £/*Wl6)* ^ -g-^^J 

<23> a > i sqt\M. 7}&<LS. £ nfl ^^-g- M^xr ^H<?] -g-^1 °J *)E]*r 0°1 

5}J1 &Un, B, P ^<a«fl^r ^S.e1«-(15)o11 7]^S\o] oi^ o]^ Sj^l- o] 

-g-«H ^«fl s^O-S 4-§-^Sflo) <^7H, (Motion vector ; MV) 

ft fl*^ ^7fl^ 5gt=<3 ^-SS^-E| 7l§ ^31 «9o] 5)^- 

^JE.<^ a^S] ^-^ (Offset)* 2*r€ ^)^o]cf. 

<24> nJ-sH, VLD^-(llH^ #^3^ -g-^°d -g-3]^ H^(16)S 

#7] -g-^<y Ji^(16)^r ^-7) -g-^<y «]E^ ^12^(15 HI *)#^ 
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°l-§-*M ^€3H1 cfl^ -g-*j<y ntf^ ^ 7RV7I 

(14)3. ^, -§-*]*J SL#^-(16)^- Dflael(15)o11 <>1*1 ^ 

$r VLD^f (13)<>lH B P *?*W tfltt -g-*)<y ^* t> 

<25> ^-7] 7V^7l(14)^ IDCT€ -g-3<y ^ ^M<£ 

^#£-3. 4^ ^ #7] -§-*l<3 ^2.el(15)^ 
i^t 31 *r S31°J ^ila.e)(17)^ ^, I iQ/lDCTtl- ^ 

3f7> «>S ^lS-E) (15, 17)^1 7^5^ Jl , p B ^-f^r -°r^ 0 J 

IDCm 7R>7l(14Hl*l ti«fl*l ^ ^12-^(15,17)^1 ^#€4. 

<26> ojufl, ^-71 ^2.51 (17 HI *]#^J l=H ^1 ^ WlS^-o) ti ] E AE 

^^.s ^ ^^3.^- ^ 7-1 # ^i^>7l 3lsiH^ fe^^- 

(20)^ ^ tilcl^. «-^2j-7l7> ^^>7fl 
<27> ^, #7l ^^^-(20)^1 ^>7l(21)^ Sefl<y ^5.51(17)011^ #^21 

^ C-flolBl7> I ZLcflS., P14 B ^*H^ Ji^M^HH 

dH^S^ c-llolEil- DCT^-(22)S. DCPf(22)^r <$ ^ 

51^ 3Mb|* DCT^r ^ <^7l-5|-^-(23)5. #3*H ^s^t}. 
<28> a^H, ^"71 DCT^(22)^r 2*}^ ^£^§- -§-«lH c-flolE"!^ a o v^^. ^ 

*Rrdl, °lt 3l*H 1-^- ^jg. q.^ ^1 uf^ol^l zj-z^ mo. DCT^iofl 

icfel- ^^^1^14. ol^Tfl ejlojEil-^ ifr*r ^)o.5L #&1 

^ SU^l ol^Tll #31^1 C-llolE-l*^ oj:^«. (2 3 ) o 1lAi o^gj.^ jp, 7> 

^ ^°1 (Variable Length Coding ; VLC)^-(24)S #7l VLC-^-(24) 
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A^r ^ ^ ^r^l «1M, =.#711 M-^-^ ^3 alE S 

3*11 wis. ^* #^14. 

<29> se^:, ^>7l °<J*>aH?-(23)«!H °^}^-^ DCT Tfl^b t\-X\ iQJf( 2 5)5. ^^5] 

<H ^J^V^ ^ IDCPf-(26)S #^^4. ^-71 IDCT-^(26)b ^ <#7]-5|-^ DCT 
IDCT^H 7R]-7l(27)5L ^"71 7>^-7l(27)^ IEXM #4 -§-a}<y 

Sfl v\]5L^(28)<*\} 7n>W. -S-^ l±W(29)b ^lael(28)5.^-Bl o]^ 

**3l<3* °l-§-*H -g"^^ iL-tf* ^ ##71(21)$}- 7>AV7l(27)S 

4, 

<ao> ol^-ofl^al. ^-ol ( #7l ^s^-^-dO)^- <>fliEl^(20)l- <>l-g-*H s.^ «}!§. 

-§:^- 7Mb MPEG «1M il^f wje^- ^ s.o] t ^ ^ wl^s ^ 

^ = 4^=1 £}- ^ 7^ ^#S>7fl ^Cf. 

<3i> zieiuf, ^£ alM^cf d ^ ^<HH 

^7l7ll ^Cf. 

<32> olei^V ^ S^°l ^^^r #^l7l ^Sfl, 7l^oflb MPEG ^-3i7HH ji^s}. 

AC 7fl^# ^^Hr « 0 >^, MPEG ^-3L7H ^^sfl- -f-^r 

* ^^lxr MPEG ^71^- Jf Jr^S <3^Rr 7fl^7flo]i= i£ 

^-S^-71 (cascaded transcoder) if-§- ojtj-. 

<33> #7] JH^Sj- AC 7fl^« ^T^Rr ^ tiU=<I^ jjj. 

^(parsing) 1 ?} *fl£ «lM ^o]^ -"-J:*} s^I-jelS. nfl 3 S 1-^- #^5. 
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^5. WlS^ SHM 7}t£*\ $)x]2) DCT ^]^r# *>=^1H7> 

^*>4. DCT 74l^» aj|7l <y«fl ^f^ -2.^>(drift error)7> ^7l 

— S. ^}^7M£ ^-^ ^^>7> ^Tjtf. ZLelJL, #71 0 ^>^-» o]^-^. o. 
7>^^cl 4^2}- ^ <* ^>S]-# *}ZL <£7>3* ^-7^1 7> C| <9*>S| tj-A] 

^-g-SHr ^^S}- «J-Alo]4. n^H, -a^sj- AC 7fl^r# S^Blfe ^-]14 # 

<34> *}*1 3. #7] 7fli7flol^ ^2)-7l^ ^-f sj-^g ^g^A^ -f^S> 

MPEG-2 ^-^71 # lfl#*}:5.3. Cf^- wj-Xjofl «l«fl S>^.^1^7> 

<35> a, t)*m VCR ^<HH Jl^ 7fl^32f ^ s.^ ^fl^oiq. ^-AjTV 71^-g- ^ 

^M^IHfe 7]^- ^-^-ol #cfl^o.S cfl^l ^y) nfl^-ofl *r*M MPEG WIS i£ 
^ o.S-¥-Bl JSjL^ tflojE^ ^iflol 7]^-^. SE^h VCR 7]foflAl 71-1=- 

Al?i^- 2flflS ^elJ17>^- nfl^ WlJE ylM-ir-i- 1/25. ^^H 6 ) W. °1 

^c^xl^l^ *}H?«ol7} U <H1* #3:s>7fl sjcf. zielss. 

3 tfl7fl #7m ^*Hr AC &ofl^r tiJ-Al o]i4 7 fl oj*^ « 0 V^-ol 

¥3 iL*}!- SMZS Sl-^-i- -fi-*l*Hf3l °1 a <H]-£: V0D( video on demand) 

^oflA-1 A>-§-^- ^ o^Cf. 
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<36> ZLB-1M-, Afls.^ D fl31 ^ 5.1= ^ -g-*|<g ^.^ ^^tflo> 

-£r ^rflt!" HD(High Definition)-^ 21 

SDCStandard Def inition)^ ^«fl^"S. til^iJE ^ ^^-^ o§# ^-Jl 

<38> ^-71 2f ^-fr ^fV ^ ^ofl 4H cg^ ^ JjLJ^ ^1 

^ <&3.*3 £-^^11 45} ^"71 Hjcl^. ^^e) W-oflA-l 31 Ol &\ 54- 

°J UL#£ t-flolEiS]-^ cflolE^# olAV 340) tii^-(DCT) 4^, ^>2|- ^ , 

^ 7>«i ^(VLC) 7^ ^7} <#*m& tflolEll- rfAl 

^^WIQ) 43 ^ ^ °l^i<^ ^(IDCT) 7^ ^ -g-*]^ JSLtf^ HI 

olE|5l- e^h *115.bH T^Hr ^jr^y.^ ^s)^ ^gJl 

<39> ^-71 Hl^iL #^3^ ^"71 ClS^^-ollA-1 C]^t^^ tilolE^l- ^A> 

A]^^o] ji sr^o] Sj^l# ^ nfla.S. 1-^-olB}^ ^EL 7laV ^ E)l- -f-Sfl c}-£ 
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<40> #71 ^ ^1^- 42**1 B] ^H^fe #7] tli^JfoflAi 7>^ Zjo] C]^^ 

-g-*}oj «flEi<4 -g-*)<y £Ht -g^Rf 3* 

<41> #7] ^I5f Sj-^l^ *lH^Mr ^-7] tq^^^l^ #^5]^ ^^fl C) 

3.^ T%<$o] I # 7 J V]xj£L nflHS 

MM S.^- SUM- iS^*K&^- #71 ^fl^-S^l- *)H*Hr 3* f^AS 

<42> #7l ^-Jl 2}- ^nlEi #7] H^S. ^-SM^fH #^^l^r ^ 

^s^m ^ Bf^o] P ^^q- b ^ej-^ ^7fl <^s^^>5l^ iaa 

<43> #71 ^ ¥-3L3\- JH-^V) B] *lH«-^ ^7fl ^^*>J17> ^ nfl£lS. M 

*fl=I3. M°l^ o]xs^ =7^*>H^- #71 TflJf J^sHf* TlH^ 3^ 
^^-S. ft*}. 
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<44> #71 ^JLS}- ^v)B\ *\}o]K^ ^fl <&3.*2Z}31X} ^ ^35 

o\] *fl#*Rr o]^d\] €\=L^Q 4 7fl^ "flHI ^ *lMS}- iaS Ir-M =^ 

7> 37fl ol^-o] ^ -f^ ^fl nfl 3S M-g- ^o.S. ^*Rr 

<H1 sil^Kr ol^<^l c^s^^ oil 3^ ^ ^l-M-^l ias 

<46> ^- 4^- ^ ^ 31^1-^ ^tr 5^* ^AHll-^ 

< 47 > o]^ -a M>^tb ^Hl# ^S 1 ^ #a*H 

<48> M}-^ JL ^ 10Mbps °}jt)3- £ MPEG-2 ^e^e 

^* ^ ^ wlm#(^ 6Mbps ol^})^ MPEG-2 «1S ae^o S ^^.^^ 

<49> 3E. 2fe <^1» ^t!r 4€- MPEG-2 ^s]- #*l£) ^ l-^-S. 

5*1, 27fl^l nils. E) (100,200)^1- 27fl^ ^-^^o] Dfljg.^ <yE^3Ho|iW-(ioi,201) 

^ 7fl^ oil S E) (100,200) A>Ol^ t^E) ^*1H ^1-71 ^ *fl2.E) <?1^*IM 

^(101,201) ^}°H1^ DMA(Direct Memory Access)^- 7> tifl^sM 9X°-^ , 
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MPEG-2 TS( transport stream), i^(PES), li :iJ=^(ES)» 

^>1-^ *r 91^. o$7}x], ^7) v\) 2.e) (100,200)^ DRAM^- ^5. 91 JL, 

^-7)^ DRAM (SDRAM) -H- ^5. 9l°-V\ , ^ SDRAM^g- °l-g-*Kr ?A 

^ ^HlS *}JL SX^. 

<50> S*V ( ^5)0^ MPEG-2 ^.c^ wje ^ebj^. ^^o] oio 

HilS. ^^(102)^1^ MPEG-2 w]e ^eb^ wlM ^ 

ebJ^s ^-&)€i=f. ziBlJl, ^-E|^ «l^i2. wjE ^EeJ_g. MPEG-2 
t^^cK 103)011^ t^S^SlJL, «1S 42Cl(104)1^ 4 

s^lM- ^^e. olnfl, tilt^^.^ ^-^^ VDPCvideo 

display processor )( 105) -I- ^^l-efl^^cf. 

<5i> HDiir °1 t-I JI a)Ef oj *]v)Sl aI^^H ^3^=1 ^efl^^r «] 

k)3l 3-^(300)-!- -f-*fl Sfl^JE ^, SD^^IM- NTSC^ ^ :*fl#S.S # 

<?H=t. °1» ^ 1/4 ^J£S] ^lS-Bl 371 # #<y ^ ols <y*fl 

MPEG-2 tilcl^. ofliat-HH Dfls-el ^^(Band Width) ^ ^o] ^<aj 

<52> . J7 ^ ylE-g-^- ^ ^ UlEfS #0laS.^i «1 ^.2. jflscm 7l 

T^^r -§-^* ^ OT. ZL^JL, ol^Tfl ^^-£1- 

MPEG-2 <fflscl(202)l- ^f-*IW ^ til E-g-ofl nv^s. rf^l »l2j- sfe}- 
5fe ^JlSj- sH^l^*^ 7-1 ^fl^-^oll^l 3)3^ Sre^lEil-ol °W 7 1 n fl^°l 
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<53> iEth v]t\SL <a^^^r ^ 3 1" ^^ti 4s^£] 

<H £ 4444* #4 44-2- <?3li24(202H*1 ^-71 44-2- <?S3 

4(202)°)H 44 0^4 7S\^}7] 4 #4 f>}£.$fto] ^#£L1- 

#°l51-lj- ^-4. zl^jl, ^-71 44_2_ <?3li24(202H14 iL#4 -g-^oi ^ 

*>4 &4-£ n^-i- -g-4<3 ii^ aI^Vo] ^4*14. 

<54> £ 3^ £ 2^ 44_$_ ^ Jfj^w-o] 44_$_ 4^4 

(103)4 44-2- ^4(202)^=7 £ 14 3Hr4. 

<55> olufl, 44,2. #^3^(300)^ 44-2- 4^4(103)<HH 44-2. 4i2^€ Jl 

MPEG-2 «1S iS.^ <y^w>^- ^£ XiJL, 4-^-^ SD^4 ^ 
4^ 44-2- °^n^4r ^rS. ^4. 

<56> g^th £ 34 neflo] ^5-4(17)4 £ icq agflo] ^5.4 (400), ne)Jl, £. 

331 VLC^(202)4 £ 14 VLC^(24)^ -§-<U =£4*14 4-s.Tfl 453 

4. SEtb, S. 34 SDRAM(100)4 £ 14 4^ of|5.4 (15) , £ 34 

SDRAM(200)4 £ 14 4^ nfl£S](28)£ -M-Sl^l S.^ 4^1 

4. 

<57> £ 3°fl4fe 44^- #^4^(300), €«: ^3*4 4444 *)1 4 ^(500)71- # 

7m 5. 1^1 4 ^4€4. 

<58> ^, VLD(11)# -f-^fl 4^ «1M ^ebJ^ IQ(12), IDCT(13) 33 -g-4<9 J£ 

-8- ^-(14,15,16)1- 44 4^ ofl£Bi(100)<Hl 4#€4. °H ; "S^Sl MPEG-2 
014-2- 4^4(103)tt MPEG-2 44-2. ^i<i ^Tfl 8*8 ^ &$S. IDCT* 4 1 
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<8*»fl IQ/IDCTtb «}5 ^11 100)^1 ^^jL, 

P-^^M- B-^^^ ^-f ^ -§-2]<y j^sj ^.s.^ IDCT ^ ^jq. 7 |. 7 >A>7l( 14)ofl>H 

<59> ziE^ji, ^-71 Tflae] (15)^1 VDP(105)» 7^ J^6J| a. 

<60> £EtV, ^IS-Bl tfl^S.^ #o]7l #7} Cl2I3|( 103)^1^ 

<^ M-^-^ *1|=13. #^#^r Hi ^.2. £*)B]-¥- (300)5. <t^*H «fl^-£# 1/45 

(300)^ ^1*1 M-^vfljl ^cf. 

<62> ^, MPEG-2 c^cHH^. ^efloj ^jei tr|.e). n)j 

cf. ZL&lu)-, 75%^ $n ^ ^<L3. ^ £efloj ^^sq. ^ 

— 4£ t}=7fl SIC}. ZL&lJELS, *V A]^^ i^o)l Ai S^oj 

<63> o]£- 7H^^>7l $n i^H^ til^ ^A> A}^ol^i ngflo) £ 

^^-7> #/«i-^ ^^7> + ox$m °)°\] &n ^> x\ 
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3: ^^-« SMI #£r S|-3* 4*11" ^ &711 ^4. a^, 

«i€ ^> ^4-^ ^i±# ^ -jm* ^ sa^i ^4. 

<65> ^-71 5^(300)3 4£ Afl^^o!] A}-g-£)^ 4^0] ^ 



<66> 



[^4^ l] 



xO 
xl 
x2 
x3 
x4 
x5 
x<5 
x7 



= [T8][jc] 



<67> <^ 7 H [ X ]^ 87fl^ ^3fl<y 7j]^l-# 4^^, [ x ]fe 87fl4 5^1*^- 4*4 



<68> 



°H, 8x8 DCT 7]4 lE5JA (matrix ) [T8]^ 4^ 24 ^ a ^ 



3^. 



<69> 



[7^8] = 



f^^H 2] 



l OO *01 *02 



e 20 *21 *22 *23 



r 40 ^41 



* 03 " 0-4 OS * 06 * 07 

*13 ^14 ^15 ^16 *17 

*23 *24 ^25 *26 *27 

*33 ^3-4 *3S *36 *37 

f 44 r AS *<46 r A7 

^53 ^5-4 t SS *S6 t S7 



60 *61 *62 *63 *64 * 65 * 66 * 67. 



<70> 



<^H, [T8] ^ 8-point DCT 7)*]#3_ o]^-^ 8x8 DCT nflJE^l- 
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<7i> ZielJL, 2^ til^^>7fl 4 7l^(basis)#S. ^#^^1 4*4 

DCT li^t [T4]5fJl §>7>. ^ ^ Jl^s}-^ 

7l«> ^ IDCT^ ^ -fl-M cf^- S^^q-. 

<72> 













JC\ 








.y 






o 


JCAr 


o 




JCS 


o 






o. 




JC7 ^ 



<73> 



<74> 



<75> 



3] 

^-7] [P4]^r *}7]^ 43. S^t}. 



[^4] = \ TA 0 l/v/2 
[^^H 4] L O oj v 



<76> [^*}-,ai 5 ] cj.x [8xl] = [r4 r 0W2 • c^s] -*i. xll 

<77> «^ 7 H, x ^ 8x1 SMi«r M-Bj-tfljL, tf£ ^#^5} 4x1 sMi#* q-Ej- 

M}ZL, xi tfltb DCTtb Tfl^ M-B)-\flcf. T8^r 8x8 DCT 7]^ nflE^-i- 

M-BftflJl, I oJ ojji, c 4 fe 4x4 DCT 7l*i 

^ cJ~g-<^ 6SLS. K^.^. 

<79> l^-S^Xj g] -V[4X1] = C 4X8 - ^[8X1] 

<80> o^H, C«= err- ^ 4x8 *RJ£| ^ *fl]=^JL ^ <S] <5}JI , 8 

7fl 3^1* 47fl ^^1^ ^4. 
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<8i> oloj), ^Jro} 7j-f^ #7)& 6^ Hl^*>7fl <g?H 47 fl S\-±o] 

<82> [^^f-Xj yjj ^[jxi] = C 2X4 - Jc [4xl] 

<83> a|7H; c 2x4 = of.r4/^| Uj-Bfvj]^, T2^r #7l 2^ ^ 

2*2 DCT x>flE^io]cf. 
< 84 > s*)-, 75% nflsel uil2.s] tfl ^jELofl cflt!: ^Jit ^1*>7] 313H 

3 ^IJLtt 4*8 3.7] ^1 #/y>^ M-^^^lcf. ^-s) ^5L±r 8*8 

371^1 #/w>^ € = s ^3*1 2f 0 J^7l- Aij: 

711 $3., fl£ 41JL51 #71 6* ^1-g-^H cf* 

<85> #7] air] _o ^ ^ ^-(300)^1 ^ tlt^S 

*fl#;£7> 1/45. ^-iSlH.5. ^><g^ 3}2fl cl^^^l (16*16) 371^1 ufla. 
S. l-^-o] 8*8 371^1 «>$|7fl tilcl^. MPEG-2 <a 

3C] (202)^1 ^^5. €^ 47fl5l ^ol ^ *H ^ufo] 

«11=L3. l-^-oi si^ 3Hi}. oH, ^e] Ai^oiq- s>^^H ^o} 7 ) <$ 

71^51 sJ.^e^-.o. ol-g-^ $0] pfl o. ^Jl^cf. 

<86> o]£. ^^fl ^-ol ylcli oflscl (202)^1 wlrl^. <?j]3^ 7l 

<87> 1. ci^^^ sj*l ^ ei-<y^- -b-^i 
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<88> 



2. ^ 



<89> 



3. GOPCGroup Of Picture)!- -fr*] 



<90> 



<91> 



5. sJ-BfnlE^ 7>i£ 



<92> 



6. t]iS^€ 7>^ 



<93> 



7. ^^5} VBV_delay, VBV_buf fer_size^ 7>^ 



<95> ^, £ 3^ ^ ^ JlS]- Br^nl ^l^^-(500)^ ^>7l^ <S3^ 71 £ 

<96> olo|l tflt!: ^4 £ 5<H1 £Al^>Jl ^rf. 

<97> ^ £ 5 d\]X] Qo] #71 ^t)*. d^Cl (103)^1^1 #^3tt 

^ =7^ El-<yoi i s^<y^]# #1^tK#7fl 601). ^71 ^1 

<HH ^711 t^S^^ ^ 3.^ E^o) I Sj^jL nfliELS #^-i"^r 5. 

^ °Je^ 3^^rf(c^7jl 602). : 
<98> ^ ( ^-71 ^-7^1 601<Hl*l ^lE^d) ^^7> oj-i^jT. ^Sj^ ^, P 

M- B ^^Br^. Wf4 ^-ol ^ig^^ nfl a. 5. 1-^-oil 

#*}*r <>13H ias 1-^ -fr^* **fl -g-^<y iL^M- ^] 
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< 99 > 4^, £ 6b<^l S.<H] ^ -^Jls)- s^l^i ^O^«-(500)<Hl^^ ^ 

<100> ^-71 £ 6b<^H <ffl^^s|-ZL^} n]]£15. ^-^-o]] Sl]^}-^ o^ofl 

47flS] ufl^s. Ir^-S ^ ^>M-^ lr^-ole}£ ^Jes)- ^ELS- 

M-<>1 ojojg o]ne(. ia^*Vr}(^-7]l 602). ^*fl ^^^*>J1^> ^ ffliEL 

S Sfl^Hr o]^oH t^s^sl 47fl£] nfl^s. # ^>M-^ 

S. l^HSl ^ EHJ# 3**1 *M P^Sl 

*1 B ^<?1*1* ^^(^} 604). 
<101> #71 3£ 6a<i *| ^Ufl <as^^]-JL^> Z}^ «fl^s->^ ol 

^i2^€ 47fl£) nfliELS (MB1-MB4) ^ ^Mef ^£13. ^7> 3 

7fl <^<?] 3-*Hr €*fl ^fl^S. S-Sj-fr Ir^-^-S ^^W. 

Sj-£# -g-^zH S)-^ ^* M-M ^-l-ol ^71 ffl^-ol^. 

<102> ^-71 £ 6a°lH MBl^ MB47> S^o^i-h MB2^ MB3°1 <ySHf 

^-f^r 'a^ °1 ^-f^ ^5. s^vfl -g- 

<H3£- ^ ^ S.¥ -g-^°tH flfe IIS WJLiiL 

<103> nJ-5H, #71 #7fl 603<HH -g-*]^ iL^H ^JS-^tfJI ^-^s) ^ #31 604*fl 

7-i a)*} Bf<a p B ^^-t!- ^ P b s]*H| cfl 
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^#?M- ^-t!-r}(c}.^ 605). #71 ^SK^^)-^ ^#lKMed(MV))^- ^*Rr H o v 
^-8: *>7l^ 8> 93). £oj S ^ ^ ^cf. 

<104> ^ _ _ 



A4V = 



<105>' . 1, M?M-/«/ra 

^, - 

°i 7 1 A ~l , °» intra 



<ioe> 9] Med(MV) = medianCMV; , 1=1,. ..,4) 

<107> ZL^JL, ^-7} 8, 9^1 ^ ^5 7 4Q\ ^>(MAE)# 

wIje^H 2^ MAE1- *S)Ei«- -g-*i<y iL^-g- ^B-l(MVs)^- ^ 

tW^l 606). #7] ^-Tjl 606°ll^i MAE7> <a^*](Thl) 

^^^l(Thl) 0)^0] 7§^-±r S.J=5. 607). 

<ios> #7] ^7]1 606<^]Ai MAE 7} ^^^l(Thl) *1 d J;o1e}-ji ^s)^, 

1-^- -B-^ (MB.TYPE) , -f^CMC.TYPE)^ ^ 608). 

<i09> olnfl, S5fl<y ^*H>H -5-^1^ -n-^§ (MC_TYPE)£- SeH°J -§-*]<y 

(MC_FRAME)4 ^1 = ^-*j©J iL^-(MC_FIELD, MC_DMV)-°5. i-HH^*^. <*|7l 

>H MC_FRAME£] ^-f ^ 1- ^^-Sf ^H.* ^ -g-*j<y *)E^ ^ $X°- 

5.3. ^-71 8^- 9^ =)JE>1] tfltb -g-^^J «?El*S n}-3 

-ft-^(MC_TYPE)°l 2.^ MC_FRAME°] M ^]S^sr|-J17> Sfrfe nflaif 

s.^ -g-3°] -fr^'-fr MC_FRAME^-^ ^5)^- s:>i4s)-£ -g-*!^ 

(MC_TYPE)o] MC_FIELD7> ^o.^ MC_FIELD3 ^^*>7fl Qt±, 
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<no> o]-i- ^s}*}^ *}7)2] a 1-4 

<m> [s. 1] 



MBI 


MB2 


MB3 


MB4 


Result 


MCLFRAME 


MC_FRAME 


MC_FRAME 


MC.FRAME 


MC.FRAME 


MC_FIELD 


MC_FIELD 


MC.FIELD 


MC_FIELD | 


MC_FIELD 


MBI - MB4 
MC_FIELDS ^ 


^ ^ 131 MC_FIELD7(- \ 



<113> 



<112> o]v$ t MC_FIELD^ # l-^? «]E^ v}^ m.^ -frzicg tf) E ^ _g_3i<y 

°1 Sl^. 4^1, MBI ~ MB4 ^ ^ *>M-^1 ufl^s. -I--IH1B1-5. 

MC_FIELD7> ^ MC_FRAME^ MV« # S-JM- f^ofl sj^oj 

^7l<4 4t7Ml ^J= -g-*}*} -B-^(MC_TYPE)£ MC_FIELD, 

MC_16*8, MC.DMVS. upr^i^ MC_16*8°T ^M-e^S ^ti*Rr ^-f MC_16*8S. 
-M'S -fi-^ ^^>7fl ^rf. 

^*S*lcf(^-74l 609) 

<iis> *V^, #31 604^]^ B sj^S ^t^, B ^-f -g-^^J 

«|E^ «^ ^7} ^-cl ^fl^u^. i 50^ W>Sf ^o] 

tfl*!: -g-*)<9' 3§^^jz|. ^#(median)3Mr 10 141- * 

n ^4(^31 610). 



<114> 



<116> 



10] 



40-23 



1020010000605 #^ Qx}: 2001/11/16 

<117> , 1, hlon - in tra and Forward 

C*J 7] A] 9 I O, Otherwise 

<118> A 

«=i 



A^iB = g- 



11] S^' 

<119> . \ 9 Mon -intra and Backward A^fJS 

Ccj 7] 9 \ O, Otherwise 

<120> 12] Med(MVF) = medianCMVFj, 1=1 4) 

<121> 13] Med(MVB) = medianCMVBj , 1=1,... ,4) 

<122> ZL5]Jl, #7l ^44 10 ifl*l 144 444 -g-3jo] tfiEilrS-^-Ei MAE* ^ 
* MAR7> 7># ^ -g-^J ^B^- -g-4<^ J;L#-g- «]Ei(MVs)S *J^tb4( 

#4 610). S^h <^H v^ELS. ^ -ff-^(MB_TYPE)4 -§-4^ -fr^ (MC_TYPE) 

* -f (44 613), #71 ^Sfl^l 4444l-^ 4-§-44 B S1*H1 4tb -§"4 
"9 ^-#-8: ^S^(^) 609). ojnfl, -#4 #4 612<*)*\S. 4^4 MAE7> 
<i^4(Th2) <>1#44S ^r 1 !^ <a^4(Th2) °}^<& ^-ffe- ^ 
^JI, <^4(Th2) nloVo]B}jI ^4^, #71 #4 6133. *H8«H # 
^ -n-^ (MB_TYPE) , -g-4 °J -R-^ (MCJIYPE )■§■<§• 
<123> ^ ( £ 3^44 u]t\SL <fflS4 (202)^1 ^#^- #41^ 4-5-4 ^4. J r 

*I °JE5} rf^o} ^ c. IDCT (13)« 44 ^144 ^*}3. ti!4^. ^^Bl^-(300)^1 

4 4£ ^#^4 ^ 44 44-2. fe4(202)4 DCPf (22)4 ^71-4-^(23)1- 4 
44 VLC^-(203)s 4*44. °14, ^ l3Sf^ 4M4 3^44 °^7f4- 4 
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<124> Pi4 B <£*>3^ *) n^-SLSi) 

# Jitfttt*. ^, -e-2i°J -R-^(MC_TYPEH tcfej- ssflo] 

ofl^Cframe predict ion) 4 ^H. ^l^Cfield predict ion)°-5. ^r*S^cf. 

<125> c^l^ VCR^li-f DTV ^3°l^r MPEG-2 «1 

<126> ^ JI, *£tg,g. TV tfl^l vfl^Ha ^ ^ SIBC^^) yjyjofl 

<127> s^t, ^- ^ ifl#-g- 7>^1^ tq^l^ TVM- VCR 

^ -§"-§- S-°H €^M<?1 7)^S-*} *}t)SL ^ ^ 3]A}o} 

^ t>l^j2. A^q- 7flo]-8- Hl^jL eflsn-l ^ 7]7l ^gofl ^.g- 7>^l-cf. 

<128> ol^-ollA^ ^-o] -M- M}-^ofl t^-s. cg^J- a-JiS}- ^ofl 2)f>}#, 10Mbps 

^1^-^ HD^- MPEG A]f}^ 6Mbps-3- °l*r^ NTSC^ MPEG Aj^s nfl , a] 

t^_$. MPEG-2 sfs^l^-i: , feu-H^ <i) <$ £_#X\ 
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<129> o]# ^rg^- xfl^ 3§.f% ^^ej-ia £ o>u| 

<130> H*BH, ^*HH 7l?fl^ ifl-g-6.3. t^^r 

^ 
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[3^8" 1] 

o)a> ^a>o] ^(DCT) 43, Wfl- 43, ^ 7>^ ^o] s^(VLC) 43 

# ?]*\ #7] <£*j-s^ 4*1 3°<M-s*(iQ) 43 £ ^ °1 

a]-<^ ^^(IDCT) 43-§: ^ ^ Ji#^ 3] 0^4 *)12.bH1 *i 

3"*Kr ^Jls^-I- if-^H ^3-°iS. ^Jls}-. 

2] 
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tq-^-o) nflE«^* aJ-§-*M ^-71 cla^cfl^ 8x8 1-iha: 4x4 









-V 




JC1 








.V 
o 




JC3 


o 






o 






_o_ 




JC7_ 



<^7}A\, L o oJ o]ji ( [ T4 ]^ 4 iojE DC T 7lti>o.5. 1&#<H 

Al 4*4 Da nflM^oH, cJ-£. 4x1 s\-±^ M-Eftfljl, 87flS] 

DCT Tfl^r M-<3. 
[3^8" 4] 

*fl 3 *<H1 Sl^H. ^71 «1 c]iL ^Bl^r 
^€ ^JlS}- #*|. 



40-28 



1020010000605 Q*}: 2001/11/16 

^ [<x „ - ^-x [8xl] ~ [z^ 0W2 - era] .~ t8xlJ 

<^7H, 8x1 sM^*, 4£ 4x1 sMi-I-, X^r x^l tfl^b XT 

^1^, T8^r 8x8 DCT 7]^ nfles^, C * = [ ol 7 ^ , c 4 fe 4x4 DCT 7]^ *fl 

[^T 1 * 5] 

32 £.3. ^Jis* ^1. 

^[4X1] ~ ^4X8 • JC [8X1J 

<^7H, - c * - ™^ 4x8 q-^- Afl^-^ ufll?)^, 87fl 

1- 47fl Sf^S 

6] 

3 ^1 floH, Blcl^ ^Bj^fe 

§>7lSl uflE^# ^-g-^H ^ ^1^21 t}£ Afl^-g. ^*Kf ^ S 

^'IS ^ ^ ^MisJ- #*|. 

[2 X 1] = ^2X4 " ;C [4X1] 

<^7l-H, c — = o]- - t-ws^. q.^tflx^, T2^ 2*2 DCT 7l^ 
H?li 6 J. 
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[^T 1 * 7] 

*fl 1 Si^H, # 7 ] sl-e}nlE-l ^H-^-fe 

#71 «lc]£. ^B^H tf£ vHELS. -g-*^ 

^3*h=- a* *}*= «$# ^ ^s}- #*i. 

[3^*8- 8] 

^ 1 5fl°W, #71 ^5)- 4ef n l^ ^H^Rr 

^>7l£q- ^ BlCli <?flS^ 7}^ ^tt 41 #71 ^flS^ 7l§* £tj*3. 711 

*m <3# ^1^- #*1. 

1. ^ Ei-«a-g- -fr^i 

I. t^iS^ ^ f2t -fr*l 

I. ^3.^^. GOPCGroup Of Picture)* -fr*l 

I. ^°m- *fl=LJL -fM§£r 7>^ 

I. t)^^. 

I. VBV_delay, VBV.buf fer.size^r 7>^ 

[^t 1 * 9] 

*H 8 %H1 #71 ^2}- ^^Ei 
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#7l r]3.^^-6\]A] z)3.^& 3.^ I «**M^ 

#7l ^el^H #^3^r l-^-*^- J^f a^}^ # 

71 ^JfssHL-i- ^H^Hr 3* ^HJiLS. S}*r <3# ^ ^MlsJ- #*1. 
10] 

^ 8 ^1 floH, #?l ^MlS* 3^*1 B) *)|<H^ 

-t-^fl -g-^<y J±#-§; ^) ^*Rr 3# ^AS 

^ <8# ^ ^55^ #*|. 

13^*8- 11] 

^Z}5m #71 *]H*Rr ^ ^i^-S *Kr <£# -¥-^ # 

*1. 

12] 

*ll 11 ^<H1 &<H*1, #71 ^-JiSj- ^H^-fe 

<aS^*>J17.> *Hfr laS «-<i Sfl#*Hr ol^oll V)=L^Q 47fl^l nfl 
^5. 1-^1- # °]S5f nfla.^ Mo} ^ 7 > 3711 ol^-o] ^o.^ ^ 7 fl c^ig^- nfl 
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13] 

tflz}-^ Hj-^ofl &i=. J- Dfl 3 l l-^-o] o]Ee|- £^o] ^ o. ^ o] 
[^^14] 

^ <a^^7.> ^ Ir^-ofl *fl^]-^ oj^ofl 

1-^-1- # ^ *>M-3 las ^l^s} nflM 1-^1 o>qe]-^ -g-*!^ j± 

-§- ^ 
15] 

^1 14 ^1 &<>H, ^71 P ^-f 

^>&-g- ^ ^7] f^^JLiiL 

^ «3|E^1;S^-Ei ^-tb ^ ^tfl ^>(MAE)7> ^ -g-*loJ tfjE^ 

J±^-g- ^^Rr 5}b ^ 
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[3^*8- 16] 

XI 15 SXW, #71 l^l^r 

#7] Sd^Q MAE7> <Q^*\ o]^o]^ oiEe). £c £ s^*>Jl, 

A o>7] P *j*H nV^ nfl^S 1-^ -fr^, -g-2}oJ * -g-*) oj j£ 

17] 

XI 14 *M 9X°]*\, B ^^<?1 

1r#^4 <*«H> -g-^^J #?_>3M- ^ ^ #7] 3g 

=§sm MI ^Bi^S^Ei ^ ^rfl i*HMAE)7>^^. ^ 

3 -g-^°J -g-3ioj ^.^--g- t3\b\S. -id^wRr ?A^r 

[3=^ 18] 

xi 17 ^-<hi sa<H^. xi^-s^Hf^ 

MAE7> <a^^l ol^olig °J15} H.S.3. 3.^*}JL, <£%x\ u]^ 
^"71 B ^*H1 nfl3S ^.JL o.^ o.^^. ^ -g-^J i 



40-33 



1020010000605 



#3 <a*>: 2001/11/16 




40-34 



1020010000605 



-3 Qx}: 2001/11/16 



[51 2] 



Video 
input" 



MPEG2 

-r- 

202 



64Mbit SDRAM —200 



201 



SDRAM °I25| £]Eimo|^ 



VLC& 
rate ctrl 

1 

203 



n\c\s. 



300 



-r 

102 



MPEG2_ 



MPEG2 
1 



103 



104 



(DMA) 



r 



700 



r 

800 



MPEG2 



SDRAM °I22| oi fl D|o|^ 



101 



64Mbit SDRAM 



VDP 

1- 
105 



c|~ga|o| 



100 
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IS- 3] 
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rl* 




HIE 
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s 



l> M 
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001^ 



ro - 
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s 

o 
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[S- 4] 



8 8 



3 fKr/fms/rm zsi^/itm 



























■■■■■ 








v/////y////////s//y///////^^^ 
y/////y/////////y^ 

y/y////////////. '//////////////,. 
y//////////////r//////////yY///, 
v/////////////, '//////////////, 

v//y///////////. Y///y/////////s. 



Field-based processing(Field_dct_type) 
Frame- based processing(Frame_dct_type) 

8 8 

8 
8 




8 



8 
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[£ 5] 



( A| 5| ) 




P_pictnre ^-^Picture^\^ B_picture 
joding type2- 

-604 



605' 



Calculate 
Avg(MV),Med(MV) 



606' 



Calculate 
Avg(MVF.MVB), 
Med(MVF.MVB) 



Avg(MV),Med(MV)S 
S.¥^\ It! MAE1 

'H|28|A| 5J£3°I MAE1 

2fc gajgj qcj em 




I 



-610 



Avg(MVF,MVB),Med(MVF,MVB) 
n» «l£*£l MAEi »b S«JSJ 



MVs,MB_TYPE, 
MC_TYPE £8 




-611 



MVs,MB_TYPE, 
MC_TYPE S3 



-613 



609- 
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[5L 6a] 



MB 1 


MB 2 ! 


MB 3 


MB 4 | 




[51 6b] 



MB 1 


MB 2 


MB 3 


MB 4 


result 


Intra 


Intra 


Intra 


Intra 


Intra 




Intra 


Intra 


Intra 


Intra 


[interl!! 


Intra 


Intra 


Intra 


Intra 


llnterlti 


Intra 


Intra 


Intra 


Intra 






Intra 


Intra 


flnter^H 


Intra 


llnter^^ 


llnter^H 


Intra 




otherwise 






Inter 
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[£ 7] 

s: r — 

MVi MV 2 

\ \ 

MV 3 MV 4 



4 

_ EMVi Ai r l, Non- intra 

MV = -^-j , where Ai = < 

I 0, Intra 

Med(MV)=median(MVi ,i=l 4) 



MV 
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